EVM User's Guide: LP-MSPM0G5187

MSPM0G5187 Evaluation Module

Description

The MSPM0G5187 LaunchPad™ development kit

is an easy-to-use evaluation module for the
MSPMO0G511x and MSPM0G5187 microcontroller
(MCU). The LaunchPad kit contains everything
needed to start development on the MSPM0G511x
and MSPMO0G5187 microcontroller platform, including
an onboard debug probe for programming,
debugging, and EnergyTrace™ technology. The board
includes three buttons, two LEDs (one is an RGB
LED), two USB-C connectors (one is for the MSPMO
USB interface), one microSD™ slot, one microphone,
one audio ADC, and 40+ pins. The board can improve
analog results with ADC low-pass filter placeholders
placed in strategic positions and external reference
options available on the launchpad.

Get Started

1. Order the LP-MSPMO0G5187 from ti.com.
Navigate to dev.ti.com to browse for code
examples.

3. Plug LP-MSPMO0G5187 into a PC with the
provided USB cable (USB1).

4. Download code directly from the browser to the
MSPM0G5187 with CCS Cloud.
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5. Download Code Composer Studio™ IDE for a
desktop integrated development environment.

6. Download the MSPMO SDK for desktop stored
examples, demos, and software libraries.

Features

«  Onboard XDS110 debug probe ( USB Type-C™
connector)

» Backchannel UART through USB to PC

+ USB-powered

« 40-pin BoosterPack™ headers

» Hardware user interfaces
— Two buttons, 1 RGB LED, and 1 RED LED
— 1 USB-C™ connector supports for USB 2.0 FS
— 1 Microphone and 1 Audio ADC

+ External clock crystals
— 40MHz HFXT | 32KHz LFXT

Applications

* Appliance

» Factory automation

» Personal electronics

* Medical and healthcare

* Infotainment and cluster

» Body electronics and lighting
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1 Evaluation Module Overview
1.1 Introduction

The MSPM0G5187 is an Arm® Cortex® -M0+ based 32-bit CPU with dual-bank flash and enhanced security
features and a frequency up to 80MHz. The device can be used in a variety of tasks from a small module

of personal electronics with the USB 2.0 FS and serial audio interface (SAl), to a full-application utilizing LIN
interface, flash ECC, and SRAM ECC to fulfill automotive applications. In addition, the device integrates a
neural-network processing unit (NPU) to support edge Al within MO+ platform. The easiest way to get started
with the MSPM0G5187 is with the LP-MSPM0G5187 LaunchPad™ . The LaunchPad™ has all the features to
load code, debug, and prototype right out of the box.

The device features 128kB of dual-bank flash with 32kB of SRAM and 8kB of data flash memory. The device
also has internal analog such as a internal 12-bit ADC, two voltage references, a high speed comparator with
8-bit reference DAC. The MSPM0G5187 is the first MSPMO device that features USB 2.0 FS, SAI, and NPU.

Rapid prototyping is simplified by the 40-pin BoosterPack™ plug-in module headers, which support a wide range
of available BoosterPack™ plug-in modules. Users can quickly add features like wireless connectivity, graphical
displays, environmental sensing and much more. Design you own BoosterPack™ plug-in module or choose
among many already available from Tl and third-party developers.

To make prototyping easier, Tl provides the MSPMO software development kit (SDK), which has a variety of
code examples to demonstrate how to use the internal peripherals.

Free software development tools are also available, such as Tl's Code Composer Studio™ IDE. Tl also supports
3rd party IDEs, such as IAR Embedded Workbench® and Arm® Kiel® uVision® IDE. Code Composer Studio

IDE supports EnergyTrace™ software technology with the MSPM0G5187 LaunchPad™ development kit. More
information about the LaunchPad™ development kit, the supported BoosterPack™ plug-in modules, and the
available resources can be found at TI's LaunchPad™ development kit portal. To get started quickly and find
available resources in the MSPMO software development kit (SDK), visit the TI Developer Zone. The MSPMO
MCUs are also supported by extensive online collateral, training with MSPMO Academy and online support
through the TI E2E™ support forums.

1.2 Kit Contents

* LP-MSPM0G5187 LaunchPad™ Development Kit
* USB-Ato USB-C™ cable
* Quick-start guide

1.3 Specification

LP-MSPM0G5187 is designed to be used in conjunction with a PC, Mac® , or Linux® workstation running

the Code Composer Studio™ (CCS). The CCS IDE can run as a stand-alone version on a workstation

or be accessed through the web (CCS Cloud) without the need for a software installation. Alternatively, LP-
MSPMO0G5187 ships with an example loaded, which can be controlled by a GUI. See the out-of-box description
below.

The device can be powered from a power supply other than the built-in USB power supply. This feature allows
the user to forgo the PC connection. Power can be applied either directly or to the 3.3V rail. When using

an external power supply, do not exceed 3.3V. Programming can be done externally with a separate XDS110
external debugger by utilizing the on-board 10-pin Arm® connector.
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1.4 Device Information
LP-MSPMO0G5187 uses the following devices from Texas Instruments.

Table 1-1. Device Information
Device Name Description Purpose

MSP432E401YTPDT | SimpleLink™ 32-bit Arm® Cortex® -M4F MCU with Ethernet, CAN, |XDS110 Host Device
1MB Flash and 256kB RAM

MSPM0G5187SPMR | Mixed-Signal Microcontroller with 80MHz Arm® Cortex® 32-bit- Evaluation device
MO0+ CPU, 128kB flash, and 32kB SRAM

MSP430G2452IRSA16R | Mixed-Signal Microcontroller with 16-bit RISC CPU, 8kB Flash, DC/DC controller for EnergyTrace™
and 256B SRAM Technology

TPD4EO04RSER ESD-protection array for high-speed data interfaces, 4 channels | Protect LP-MSPM0G5187 from ESD
damage through USB connector

TPS73533DRBT 500mA, adjustable, low quiescent current, low-noise, high-PSRR, |3.3V power XDS110 and MSPM0G5187
single-output LDO regulator

TPS2102DBVR 2.7V to 4V power MUX, dual-input, single-output power switch Switches XDS110 power

PCM1809IRTER Low power audio analog-to-digital converter (ADC) that supports | Sampling the voice data from microphone
simultaneous sampling of up to two analog channels
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2 Hardware
2.1 Hardware Overview

Reset S3
MSPMO0G5187 Reset

USB-Cto PC

EnergyTrace Technology
Real-time power consumption
and states updates from the
MSPMO0G5187 MCU viewable in
the EnergyTrace GUI

XDS110 onboard debug probe
Enables debugging and
programming as well as

communication to the PC. The

XDS110 can also provide power
to the target MCU.

Button/Switch S2

Jumper Isolation Block J101

e Power (GND, 5V, 3.3V)

© Back-channel UART to PC (RXD, TXD)
* SWD (SWDIO, SWCLK)

e BSL

© VUSB (3.3V rail)

Button/Switch S1

40-pin BoosterPack plug-in

MSPMO0G5187
module connector J1-J4

Audio ADC

Microphone VBUS output/input path
Red LED
RGB LED USB-C Connector

For MSPM0G5187

USB CC line pull-up/down
selection
Additional connector

J t ble USB pl
for remaining pins umper to enable plug

in detection

Figure 2-1. Diagram of LP-MSPM0G5187 Jumpers and Connections

LP-MSPMO0G5187 has many hardware features, which allow the user full access to the MSPM0G5187 pins,
while still providing onboard connectivity for easy use. Shunt connections provide a way for the user to easily
change the LaunchPad™ configuration. The location of these shunts is shown in Figure 2-1. The connection of
each shunt is described in Table 2-1. The default configuration is to have all shunts populated.

Table 2-1. Jumper Information

Jumper Description Default Setting Connected Signal
J1-J4 BoosterPack™ header Unpopulated BoosterPack™ standard connection for pins 1-40, see
block schematic for details
J5 3.3V power header Unpopulated Additional pin connections for GND and 3.3V
J6 Analog power header Unpopulated OFF to disconnect power to SD slot, microphone, and
audio ADC (PCM1809)
J7 5V power header Unpopulated Additional pin connections for GND and 5V
J8 BSL invoke Populated Connects PA18 to the S1 button
J9 Red LED Populated Connects PAO to the Red LED
J10 S2 jumper Populated Connects PA7 to the S2 button
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Table 2-1. Jumper Information (continued)
Jumper Description Default Setting Connected Signal
J11 RGB (Blue) LED Populated Connects PB13 to the RGB (Blue) LED
J12 RGB (Red) LED Populated Connects PBA17 to the RGB (Red) LED
J13 RGB (Green) LED Populated Connects PA24 to the RGB (Green) LED
J14 Open drain pullup selector | Populated: Top and center | Pullup selector for 3.3 or 5V connection for PAO
(1-2)
J15 Open drain pullup selector | Populated: Top and center | Pullup selector for 3.3 or 5V connection for PA1
(1-2)
J17-J19 LP-MSPM0G5187 pin N/A See schematic for details
extension header
(unlabeled — bottom of
board)
J20 LP-MSPM0G5187 pin Unpopulated See schematic for details
extension header
(unlabeled — bottom of
board)
J21 LP-MSPMO0G5187 pin N/A See schematic for details
extension header
(unlabeled — bottom of
board)
J22 USB2 power header Unpopulated Connects to enable USB2 VBUS from on-board 5V
(only applicable in USB HOST mode)
J23 USB2 VBUS detection Unpopulated Connects PB21 to USB2 VBUS (with 2/5 voltage
header divider resistor circuit)
J24, J25 USB2 CC Line pull-up or Populated: Right and Pullup and pulldown selector for USB CC line, default
pulldown selector center (1-2) is pulldown with 5.11KQ
J101 XDS110-ET isolation block Populated GND, 5V, 3V3, RXD, TXD, NRST, SWDIO, SWCLK,
BSL, VUSB
J102 XDS110-ET OUT Unpopulated GND, 3V3, SWDIO, SWCLK, NRST
J103 XDS110-ET IN Unpopulated GND, 3V3, SWDIO, SWCLK, NRST
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2.2 Power Requirements

The LP-MSPM0G5187 only needs the USB plugged in and the debugger jumper block populated to power
the device. With the onboard LDO, the 5V USB supply is converted to 3.3V with a supply of 500mA. The
LaunchPad™ can also be powered by the 3.3V or 5V headers using an external supply. The VUSB is used for
MSPMO USB PHY power, which is 3.3V rail. Do not exceed 3.3V on the 3.3V rail or 5V on the 5V rail.

In the lower right corner, there is a second USB-C™ connector, which supports USB 2.0 FS on MSPM0G5187.

The USB-C connector has a 5V-rail VBUS. Use the 5V target in J22 to generate VBUS only if MSPM0G5187
works in host mode. Otherwise, keep the J22 disconnected.

Note
Do not connect J22 if USB1 (XDS side) and USB2 (MCU side) connect to different power supplies.

5V Target 5V XDS110 3.3V XDS110 3.3V Target 5V USB

Figure 2-2. LP-MSPM0G5187 Power Connections

6

MSPM0G5187 Evaluation Module SLAU967 — NOVEMBER 2025

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SLAU967
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAU967&partnum=LP-MSPM0G5187

13 TEXAS
INSTRUMENTS

www.ti.com Hardware

2.3 XDS110 Debug Probe

LP-MSPM0G5187 features an onboard debug probe to streamline prototyping. The debugger used on this
LaunchPad™ is the XDS110 variant, which supports all MSPMO device derivatives. The integrated XDS110
debug probe is separated from the rest of the MSPM0G5187 circuitry, which is shown by the dashed silkscreen
on the LaunchPad. The XDS110 is only connected through signals that pass through J101, in addition to a
common ground.

Isolation Jumper Block

The isolation jumper block J101 allows the user to connect or disconnect signals that cross from the XDS110
domain into the MSPM0G5187 target domain. This includes XDS110 SWD signals, application UART signals,
3.3V and 5V power, USB PHY power, and reset.

Jumper Description
5V 5V rail from the USB
3V3 3.3V rail from the LDO
RXD<< Backchannel UART: The target MSPMO0G5187 receives data through this signal. The
arrows indicate the direction of the signal.
TXD>> Backchannel UART: The target MSPM0G5187 sends data through this signal. The
arrows indicate the direction of the signal.
NRST Reset signal
SWDIO Serial wire debug: SWDIO data signal.
SWCLK Serial wire debug: SWCLK clock signal.
BSL Invoke pin for bootstrap loader. Allows the XDS110 to invoke BSL.
VUSB MSPM0G5187 USB PHY power, 3.3V rail

2.4 Measure Current Draw of the MSPM0G5187

To measure the current draw of the MSPM0G5187 MCU using a multimeter, use the 3V3 jumper on the J101
jumper isolation block. The current measured includes the target device, LaunchPad™ circuits, and any current
drawn through the BoosterPack™ plug-in module headers. To measure ultra-low power, follow these steps:

1. Remove the 3V3 and VUSB jumper in the J101 isolation block, and attach an ammeter across the 3V3
jumper.

2. Consider the effects that the VUSB channel (which supplies the power to the MSPMO USB PHY),
backchannel UART, and any circuitry attached to the MSPM0G5187 have on the current draw. Consider
disconnecting the backchannel UART at the isolation jumper block, or at least consider the current sinking
and sourcing capability in the final measurement. Connect the VUSB to 3V3 if USB interface is used with the
MSPM0G5187.

3. Remove the jumper in J6 to disconnect the on-board analog component, including the SD card, microphone,
and audio ADC.

4. Make sure there are no floating inputs or outputs (I/Os) on the MSPM0G5187. This causes unnecessary

extra current draw. Every I/O is either driven or, if the I/O is an input, is pulled or driven to a high or low level.

Begin target execution.

For the most accurate current measurements, place the device in free run mode and disconnect

programming signals between the MSPM0G5187 and the debug portion of the board (header J101).

7. Measure the current. Remember that if the current levels are fluctuating, then getting a stable measurement
can be difficult. Measuring the quiescent states is easier.

oo
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2.5 Clocking

The internal SYSOSC is 32MHz by default with an accuracy of 2.5%. The MCLK is sourced by the SYSOSC
by default. The SYSPLL can be used to generate a clock signal up to 80MHz, which can be used to source
MCLK. CPUCLK is sourced directly from MCLK in run mode and disabled in other modes. The low-power clock
(ULPCLK) can be sourced by MCLK and active in run and sleep mode by configuration. The part also includes
an internal 32kHz oscillator, LFOSC, which is the default low frequency source. The part additionally supports
FLL which is used to generate the accurate 60MHz clock (FLLCLK) for USB peripheral.

Included on the LaunchPad™ are two clock crystal options, one high-frequency 40MHz crystal (HFXT), and one
low-frequency 32.768kHz crystal (LFXT). The crystals can be selected during application programming as the
clock source for the high frequency and low frequency clocks.

For more clock tree details, see the Clock Module (CKM) section of the MSPMO G-Series Microcontrollers
Technical Reference Manual..

2.6 BoosterPack Plug-in Module Pinout

The LaunchPad™ development kit adheres to the 40-pin LaunchPad development kit pinout standard, where
pins are available. A standard was created to aid compatibility between LaunchPad development kits and
BoosterPack™ plug-in modules across the Tl ecosystem.

While most BoosterPack plug-in modules are compliant with the standard, some are not. If the reseller or owner
of the BoosterPack plug-in module does not explicitly indicate compatibility with the MSPM0G5187 LaunchPad
development kit, then compare the schematic of the candidate BoosterPack plug-in module with the LaunchPad
development kit to verify compatibility. Conflicts can be resolved by changing the MSPM0G5187 device pin
function configuration in software.

PWM }—{ Capture )—{
PWM_}—{ Capture }—

PA15_ }—{ 12s_ wcLk }——{ A0.15

PA12 }—{ 12s BCLK ——( A0.18
Pa13_ —{ 12s AD0 }——{ A0.A7
P14 }—{ 12s AD1_}——{_ A0.16
Figure 2-3. BoosterPack Plug-in Module Connector Pinout
3 Software

3.1 Software Development Options
There are multiple ways to prototype with LP-MSPM0G5187:

1. Out-of-box GUI — Choose this option for an easy demo of the LP-MSPM0G5187.
2. CCS Cloud - Choose this option to get started quickly with minimal installation.
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3. CCS Theia — Choose this option to work offline and have full access to debug features.
4. CCS Eclipse — This option is supported but is a legacy tool and is not covered in this guide.

3.2 Out-of-Box GUI

Get started with the out-of-box example on LP-MSPM0G5187. Simply navigate to the Out-of-Box GUI and plug
in LP-MSPMO0G5187 to a PC, Mac®, or Linux® workstation. This GUI provides control of the build in LED and

a dashboard of the current state of LP-MSPMO0G5187. The T/ Cloud Agent browser extension can be necessary
for GUI functionality.

More GUI information is available at full release and can be found on Tl Developer Zone.
3.3 CCS Cloud

1. Navigate to dev.ti.com. Users are required to install the CCS Cloud Agent. If CCS Cloud Agent is not
installed yet, then follow the steps to complete this installation.

2. Plug in LP-MSPMO0G5187 using a micro-USB cable. The Tl Developer Zone automatically detects that
LP-MSPM0G5187 has been plugged in.

3. Click Browse Software And Examples, which opens the MSPMO SDK in a new window. In the left bar,
navigate to Arm-based microcontrollers > Embedded Software > MSPMO SDK > Examples > Development
Tools > DriverLib > gpio_toggle output > No RTOS > Tl Clang Compiler > gpio_toggle output.

4. Click the Import button at the top right corner of the screen. This action imports the project into the CCS

Cloud and opens in a new window.

In CCS Cloud, click the debug icon in the left bar to open the debug view.

Click the play button to deploy the code to the device and open a debug session. By default, the debugger

pauses the first line of code.

7. Click the blue play button to start the application.

8. The RGB LED on LP-MSPMO0G5187 needs to be blinking.

oo

Now, users are ready to begin prototyping by modifying the code or by importing a different example code.
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4 Hardware Design Files
4.1 Schematics
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Figure 4-1. MSPM0G5187 Target Device Schematic

!

[}

2
<]

Power Headers

3v3
+5V J5 3v3
1 1
2 2
J6 Analog Power
J7 = =
GND GND
Current Measurement Jumper
Unpopulate J3 to enable MCU power consumption measure
3.3VM will support Audio ADC / Microphone / Micro SD
5 LEDs
Red 3v3
NE LED1 ‘I’
33 PAO_UC1 SDA TX L 2 K 1
470 »

7
BR1111C-TR

1_PB13_RGBLED

10 PA17 RGBLED ED2
25 PA24_RGBLED B Ay
RS 4 [ 1
J11 220 Ly
R,
R6 5 o |2
12 330 P
o] G/,
R7T 6 o 1
13 330 P
9-337/R6GHBHC-A01/2T _|
GND

ROSC 42 PA2 ROSC R8 1\ 100k

0.1%

GND
Please keep R8 close to MCU pin

5V and 3.3V Pullup for Open-Drain 10s

2-1: Pullup to 3.3V 2-3: Pullup to 5V

i

; Ri2__ |
33 PAO UC1 sDATX_ RIS pr0 —2 19
Rl

47K

R15

R19 5 o)

34 PAt UCt SCLRX RIS pa1 29
270 =

10

MSPMO0G5187 Evaluation Module

Copyright © 2025 Texas Instruments Incorporated

SLAU967 — NOVEMBER 2025
Submit Document Feedback


https://www.ti.com
https://www.ti.com/lit/pdf/SLAU967
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAU967&partnum=LP-MSPM0G5187

13 TEXAS
INSTRUMENTS

www.ti.com Hardware Design Files
. JM
-, MicroSD ™ Memory Card Interface
BoosterPack™ Connectors
16
SD_VDD
3v3 s +5V 01_ DATA2
2
2o oo 20 2 1| ey s | o 58 P86 UC3 090 CTS DATA3 - CS —=cu  ==ct5
m 3 10V 16V
ADC 57 PB3 UC3 SCKRX Anslog Analon PB14 A0 21 Jil*oND o>{—14.PB17 UC2 PICO CMD - PICO 0.1WF 10uF
UART_s1U1 2 50 PBO UCS PICOTX 4| (- usrix Analog_In EB15 A0 20 a Motor Phase Vdltage ) 4x RC Filter o sb VoD R23 3.3vM
GPIO/ADC/COMP [ —21Pazz A0 23 CovPo e-——s] 70! Analog_in PAT6 125 MCLK A0 14 Ris 20, CAPIS 0.1uf s| 15 peis uce sck”
SPI S1U0 SCK 15 PB18 UC2 SCI Pk Analog In138 WS PA15 12 WOLK A0 15 Motor Phase @rrent o CLK-SCLK
FAULT/COMP OUT 27 PB25 TIMA FALO_COMPO_OUT8 | coi, Analo °‘;‘r;”25 SELK A12_12S BCLK A0 18 1/2/3 ISEN agorithm 4x RC Flter 6 It
e 55 PA9_UCT SCL_RX 12C_SCL Anall %_\MZS_SDW( A3 125 ADOAQ 17 is 0 ohm © |I= o
12c_sou1 2 54_PA8_UCT_SDA TX 1 - o S PA14 125 AD1 AQ 16 12S hterfc 7
S — 12C_SDA Analog_OutI2S_SDin ericae CAPisDNC o 16 PB19 UC2 POCI DATAO - POCI
V3 §8Q-110-03-T-D Reseve 16 for 2S_MCLK 8 DATA1
o——DAAL
o A-SW_LEVEL Il enD
= i
Lt oo & SW_DETECT R26 SD_VDD
PB4_TIMAO_C1 A oo B-SW_DETECT 47k
PooTiMAS c;N PWM/GPIO! PWWGPIOL e T 693071010811
6"PWM NSO EZ aeeeimmAccon vt oro! Sths - SPIS1U0
A28 TIMAO_C3 RST 19 PB20 AO 6 R27 SW DETECT
TIMG7 = Timer_Cap/GPIO ! RST
CAP : PA31_TIMAO_C3N T 5 4_PB17_UC:! 4.7k
56 _PA10_UCO SDA TX imer_Cap/GPIO SPLMOsI 6 PB19_UC
N E 57 PA11_UCO SCL RX ghos LIS 7 PA30_UC SPLS1U0
33 PAO UCT SDATX 32| aro' e 6 PA29 UC 58 PB6_UC3 CSO_CTS 58 PB6_UC3 CSO_CTS
34 PAT UCT SCL RX GPIo! T GPiot 8 PA22 PB6 could b d for UC2 / UC3 CS Signal
6 could be sed for UC2 / UC3 CS Signal
SQ-110-03-TD
When D plug in, the SPinterface sedin BoosterPackwill be occuped

128 Sgnal

128 Sgnal
SPI Signal

58 PB6 UC3 CS0_CTS
SPI Signal §0_PB8_UC3 _PICO_TX
62 PB10 125 WCLK
84_PB12 125 ADO

1_PB13 RGBLED

83 PB11_12S BCLK
§1_PB9 UC3 SCK RX
59 PB7 UC3 POCI RTS

45V 3v3

> B3 3G

LS 42 PA2 ROSC

wfiofeo] ] GND DP/DM
‘ * I FZO

ECO4DAAN
FEEN

LS 44 PA4_LFXOUT
L[S _46_PA6_HFXOUT

= L Resered

Pin headers at the Low Side of the Board

RC Filter for ADC Input

L 9 PA16 128 MCLK A0 14

9 PA16_I28 MCLK A0 14

O_T~><—|II'GND

L 8 PA15 125 WCLK A0 15 ,,, R2g 8 PA15 125 WCLK AO 15 L 2 PB14 AQ 21 R28 2 PB14 AD 21
0 L 220 ci7
><_|||.GND |—|||-GND
100nF
16V
L 5 PA12 128 BCLK A0 18, R3] 5 PA12 125 BCLK AQ 18 L 3 PBI5 A0 20 R30 3 PB15 A0 20
0 L 22.0 C19
><—|||'°ND |—|||-GND
100nF
16V
L 6 PA13 125 ADO AQ 17 R33 6 PA13 128 ADO AO 17 L 4 PB16 A0 19 R32 4 PB16 A0 19
0 L 220 c21
><_|||.GND |—|||-GND
100nF
16V
L 7 PA14 125 AD1 A0 16 R3: 7_PA14_125 AD1 A0 16 L 26 PA25 AO 2 R34 26 PA25_AO 2
0 220 c23
>< [1-eno '—“I'GND
100nF
16V

Figure 4-2. BoosterPack™ Connectors
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VREF_C26 |15\5
AVDD —|| 10uF
1 AREG C28|| 10V
10v AVDD o2
C25 C73  c27[ 10V 16 | avpD VREF 18 ||-0.1uF.
—|—1uF—J—0.1uF ot _I_cu a0l 10uF On-chip LDO output solation Resi for Audio Signal
10uF | 0.10F 9 | 1ovop AREG 12 DREG 10V | solation Resistors for Audio Signals
Power Sipply DREG 14 c75H 0.1uF To Audio ADC Pin To MCU Pins / PirHeader
FMTO 19
FMTO =
L 62 PB10 128 WCLK =
a8 FsNC S22 FBI10 128 HoLK oo L 62 PB10 125 WCLK R37,, 0 62 PB10 125 WCLK
—SIVM G AVOD L BOLK M 64 PB12 125 ADO
0 2] N seouT L 63 PB11 125 BCLK R3g,, 0 63 PB11 28 BCLK
12 MDO
MDO
R40 21 N2p MD1
47k r IN2M _ L 64 PB12 128 ADO R41,, O 64 PB12 128 ADO
MS
GND c33==C34 vss |2 e
10V [ 1ov vss (2
1uF | 1uF vss L2
FMTO pull-down,2-channel with 2S mode ves |20 MO pull down, linearphaseifters
vss (2
= PCMTB0SIRTER = = = =
GND GND GND GND  GND
MSZ pull-down, PCM asarget mode.
The MSZ, MDO, MD1, and FMTO pins dlow thedeviceto be ontrolled by &herpullup orpulldown resstors
Sded fixed 1edion to thoosethe PCMd ith 128 format
105 - -
YpUs MSP_VBUS
wBus C35 VBUSD
100F US Detedion: Use COMPADC to detettheUSB power eabled
gus \sP VBUS Ras , Switch the 5V input from theUSB interface
BUS = ? ™
pi: oo 330k g 2 EBZ1 A0 25 COMPO INOY 2 -
220k J23
cc1 cet 2 MSP VBUS
o 1 +5V c36
1.0+ == 31 PA27 DP = 16V
s GND 10uF
&2 =C= 30 PA% DM
Host / Devicemodepull up/down RES GﬁD
BUL
——x MSP_VBUS
=<2 cc2 ConnetJ22 oty whenrequres MCU workin theHOSTmode
30+ 31 _PA27 DP
R47 Ra8
3> 30 PA26 DM 56k for defaut usb power section 256 o 56.0k The 5V can be gdrom +5V(From XDS110 oexernd 5V)
J24 425
BU2 3 3
X cct 2o el 2 cco
ESD Protedion 1 1
S
Cc1
GND
G R49
o X—H o1 103 RS0 5.1k
G H——= 102 104 5.1k .
S§ho MSP VBUS 6 | o0 D
TPD4ECO4DRYR
MNT_1
(o}
MNT_2
MNT3
MNT_4 LEDs
o 1 LED3
MUP-U20405 = g
GND MSP_VBUS Re1 1 2 Il anD
1
1.0k |
BR1111C-TR
uUSB2 Red
LED to show theUSB arewell connected (BWERON ~3mA)

Figure 4-3. MSPM0G5187 Target Interface
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DS1A DS18
o PAO . % —&el pLo
DS TCK SWDCLK s e b XDS GND o5 poa
S TMS_SWDIO e B R52 IR53 LRS54 e P2
DO_SWO o PK2 [ 10k $10k 310k o
DI 3
ESET OUT i e | XDS DP e 0 DCDCIOD
] 1 XDS DM DCDCIOT
— 43 pa7 PK6 PL7 PQ1 eRs
e oo 0 | DCDCRST DCDCRST sy
XDS_ID 55| pao S VCCEN! v o o DCDCTEST
xos veus RS0 B pB1 [ o L. VCCEN2 PM1 PQ4 |l02—
100 ca7 —;’Jb PB2 [ . — 8] pm2 e DCDCTESTs
—%Zef pas —2f PM3 PPO faio—
o REF_TARGET vec 3R] P84 pHo (25— | Pw Pe1 ol
REF TARGET VCC _ 120,] pps PH1 <l;|— — B! pus pp2 (03—
PH2 [l — —2] pus PR3 [l
XDS_GND :;% ‘g PCOTCKISWCLK PH3 [a2 — e pu7 PP4 ai%
el PCAT >I0 pp5 [l
DI | (EL oo Jate. HOSTSCL 107, | ono
ITDO 917 PoaTBosWo iy HOSTSDA 108 oy
—2:f pca —108.] png
— 2.1 pcs PFo fad2  BSL INVOKE —10] N3
—24f pce PF1 (83— —y] pg
—22¢) pcr PF2 q%;— —12¢] pNs
PR3 [dS |
VBUS DETECT 00 e [Gas MSP432EA0TVTPDTR
— 2 PD1
PD2 Peo (ol —
57 PD3 PE1 fad—
—2ef Po4 PE2 ai,‘,—
—126.1 pps PE3 a2 —
peocpuLse —izrt] PO PES IS5
REF_MAIN_LDO 121 ol BT
REF_MAIN LDO 126y pp7 PEs [al2d
MSPA32EA0IVTPDTR
LED101 ED10
BR111C-TR LTST-C190GKT
Red reen
DS1D
XDS_vCC
1 voo
oD
L Lo Lo Low Lo L :
C38 ==C39 ==C40 —=C41 ==C42 ==C43 N N
Tnmur 0.01uF nmur—fn ‘UFTOI“F 1uF veo oo
i
XosIC VoD oNp (14
R59 o | e o= Les XDS_GND VoD, 10
R WARE s 85— s VoD GNDA
20.f RST RBIAS 22 0] Voo
XDS_vCC 113 | Voo
. R60 T 122 | oo VA
44 53 4,87k XDS.GND
IRSTN __R61 0.IuF ENORXIN Lous s |—B VDDA
E— 58] enorap TluF 0.01uF
\/ xosco [<58 871 vboc
XDS_GND  XDS_GND XDS_GND J_C _L _L 1 115 | yppo
67 7
xosc1 pL—
__s6,] XDS_GND 7 ——=C48 —=C49 9
ENOTXON DS END NE o VREFA+
—5Zef enoTxOP o 8 1 veaT
0sco
XDS_vCC
osct b2 XDS_GND MSPASIEA0TYTPDTR
R62 XDS_vee
MSPASZEAOINTPDTR 1.0k R63
51
1C2A
S Cc52
00IF | 0.1uF LMA040C2SIDCKR 0.1uF
€53 ——=C54
12pF | 12pF
XDS_GND

XDS_GND XDS_GND

XDS_GNIXDS_GND

Figure 4-4. XDS110 Debug Probe Emulator Schematic
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XDS_VCCouT
R64
220k
res —Lcss
220k 33pF
R66 R67
330k 2.20k
DS2
XDS,veC DS “GND
_T+cse
oy ==C57 LR69 IR70 e
47uF | OIuF FATK 347k
P1.07TAOCLKIACLK/AOICAO
R P1.1/TAO.O/ATICAT P20t [al2—DEDSCALD
20k XDS“OND P1.2/TAO.1/A2ICA2 P2.7IXOUT
22 2 P1.3/ADC10CLKICAOUTIA3NREF-VEREF-CA3
P1.4/SMCLK/TAQ 2/A4VREF +NVEREF +/CA4TCK
P1.5/TAD.O/SCLK/ASICASTMS
R72 —T—Csa :gglggk P1.6/TAQ. 1/SDO/SCLIABICAB/TDITCLK
220k 33pF P1.7/ICAOU A7/TDO/TDI 17
XDS_vee DCDCRST — o0 avss 13
DCDCTEST 10 14
<~ t-DCDCTEST 10, resmsawick ovss
XDS_GND MSPa30G2452IRSATOR
XDS_GND
R75 XDS_VBUS

820

D1

2

.
4

XDS_GND

o
BAS40-05W,115 2
4'( BC850CW, 115 b2

o

R80
0

XDS_GND N
XDS_GND

T
}DMG10|3UW—7

BAS40-05W,115

XDS_VCCOUT

ult Icw Esa
4.7uF 0.1uF

XDS_GNIXDS_GND

R68
6.81k
1c3
XDS vee A & l EDS VCCTARGET
XDS_VCCOUT 3./ C63 ==C64
0.1uF 47uF
VCCEN1 1o & €®
R77
47.0k ==C65 —=C66 TPS2102DBVR
16V [ 16V XDS_GND
0.220F | 0.22uF
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XDS_VCCTARGET REF_TARGET_VCC XDS_vee R79

Figure 4-5. XDS110 EnergyTrace™ Schematic
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= 45V 3v3
101 GND
XDsS_vcc 1le e
S_VBUS
XDS_VCCTARGET 9
R83 XDS_GND S_TXD 57 PA11_S0UO_SCL_RX
3.30k S_RXD s & 56_PA10_SOUO_SDA_TX
XDS_RESET_OUT 1lea & RS
0 XDS_TMS_SWDIO > & 12 PA19 SWDIO
XDS_TCK_SWDCLK ___; - 13_PA20_SWCLK
XDS_TDO_SWO BSL_INVOKE L_11_PA18_BSL_Invokq
XDS_TDI 4 29 VUSB
PEC10DAAN
XDS_VCCTARGET
Add VUSB jumper in connector
XDS_VCC 102 3v3 103
1 o ¢ 1 L 4
® © ® O
e ofmu o o=
FTSH-105-01-L-DV-K FTSH-105-01-L-DV-K
XDS_GND GND
CNT-M127-2*5-GS-3.05/2.5-250 CNT-M127-2*5-GS-3.05/2.5-250
c4
1 5
101 104
2 6
102 105
31 103 106 (——
8 1 vee onp |4
TPD6E004RSER ; %
XDS_GND
Figure 4-6. XDS110 Target Interface Schematic
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104

VBUS1

R84

XDS_VBUS

R86

C69
10uF

XDS_GND

—x

_ 5.1k

forad XDs pp =

é,D‘ XDS DM =

R88

XDS_GND

s.11k
XDS DP

XDS DM

XDS_GND

MNT_1

MNT_2
MNT_3
e,

MNT_4

MUP-U20405

XDS_GND

VBUS1

XDS_VBUS,

Soe
C70 5. en

XDS_GND

-2
6
— N

101 103
102 104
vee GND
TPDAEOO4DRYR
IC6

XDS_DM
XDS_DP

XDS_GND

8

NC

NC

1 XDS_vCC

our [
3 c71
(3 2.2uF

4
GND
oAD |2 XDS_GND

TPS73533DRBT

XDS_GND

Figure 4-7. XDS110 USB Power Schematic
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SH-J1 SH-J2 SH-J3 SH-J4 SH-J5
FID1 FID2 FID3 H1 H2
Fiducial Fiducial Fiducial J101: 1-2 J101: 34 J101: 5-6 J101: 7-8 J101: 9-10
MAE-10 MAE-10
SH-J6 SH-J7 SH-J8 SH-J9 SH-J10

MHI1 MH2 MH3 MH4 @ §|

J101: 11-12 J101:12-13  J101:15-16  J101:17-18  J101: 19-20

MTG_NoPads MTG_NoPads MTG_NoPads MTG_NoPads
Printed Circuit Board

SHJ11 SH-J12 SH-13 SH-J14 SH-J15 SH-J16 SHJ17 SH-J18
L0GO1
Logo2 Logo3
PCB PCB
LOGO LOGO B2 3572 Ji0:1-2 12 Tz 12 JiEA-2 a2 J5 2
Texas Texas Tk
SH-J19 SH-020 SH-J21 SH-J22
Logod Logos Logo6
PCB PCB PCB @
GO LOGO LOGO
ESD Susceptible FCC disclaimer WEEE logo 423:1-2 J24:1 J25: 1 J26:1-

SH-J23

USB1

J6: 1-2

21-0.3

2z1
Assembly Note

These assemblies are ESD sensitive, ESD precautions shall be observed.

222

These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.
223

These

must comply with ip standards IPC-A-610 Class 2, unless otherwise specified.

224
Assembly Note
Place a click-in Standoff (MAE-10, KangYang) in hole MH1/MH2

Figure 4-8. Jumpers and Standoffs
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4.2 PCB Layouts
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Figure 4-11. Ground Plane (3rd Layer) Figure 4-12. Bottom Layer and Overlay (4th Layer)
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4.3 Bill of Materials (BOM)

Table 4-1. Bill of Materials

Designator Quantity Value Description Part Number Package Reference Manufacturer

IPCBA1 1 Printed Circuit Board MCU170 Any

C1, C35, C69 3 10uF CAP, CERM, 10pF, 6.3V, +20%, X5R, 0603 CCO0603MRX5R5BB106 0603 Yageo

C2,C9, C31,C72, 7 0.1uF CAP, CERM, 0.1pF, 50V, +20%, X5R, 0402 CCO0402KRX5R9BB 104 0402 Yageo

C73,C74,C75

C3 1 0.47uF CAP, CERM, 0.47yF, 6.3V, £10%, X5R, 0402 CCO0402KRX5R5BB474 0402 Yageo

C5 1 0.01pF CAP, CERM, 0.01uF, 16V, +10%, X5R, 0402 CCO0402KRX7R7BB103 0402 Yageo

Cé6 1 1uF CAP, CERM, 1puF, 25V, £10%, X5R, 0603 CCO0603KRX5R8BB105 0603 Yageo

C10, C11,C12,C13 4 15pF CAP, CERM, 15pF, 50V, +5%, COG/NP0, 0402 |CCO0402JRNPO9BN150 0402 Yageo

Cc14 1 0.1uF CAP, CERM, 0.1uF, 10V, £10%, X7R, 0402 CCO0402KRX7R6BB104 0402 Yageo

C15, C36 2 10uF CAP, CERM, 10yF, 16V, £20%, X5R, 0603 EMK107BBJ106MA-T 0603 Taiyo Yuden

C17,C19, C21, C23 4 0.1uF CAP, CERM, 0.1uF, 16V, £10%, X7R, AEC- ACO0603KRX7R7BB104 0603 MuRata
Q200 Grade 1, 0603

C25, C26, C33, C34 4 1uF CAP, CERM, 1pF, 10V, £10%, X5R, 0402 CCO0402KRX5R6BB105 0402 MuRata

C27,C28, C29 10uF CAP, CERM, 10uF, 10V, +10%, X6S, 0603 CCO0603KRX5R7BB106 0603 TDK

C30, C32 1uF CAP, CERM, 1yuF, 16V, £10%, X7R, 0603 CCO0603KRX7R7BB105 0603 TDK

C37, C41, C42, C44, 1 0.1uF CAP, CERM, 0.1pF, 6.3V, +10%, X7R, 0402 CCO0402KRX7R5BB104 0402 MuRata

C48, C51, C52, C57,

C62, C63, C68

C38, C39, C40, C46, 5 0.01pF CAP, CERM, 0.01pF, 25V, +10%, X7R, 0402 CCO0402KRX7R8BB103 0402 MuRata

C50

C43, C45, C49, C70 4 1uF CAP, CERM, 1pF, 25V, £10%, X5R, 0402 CCO0402KRX5R8BB105 0402 TDK

C47,CT71 2 2.2uF CAP, CERM, 2.2uF, 6.3V, +10%, X5R, 0402 CCO0402KRX5R5BB225 0402 MuRata

C53, C54 2 12pF CAP, CERM, 12pF, 50V, 5%, COG/NPO0, 0402 |CC0402JRNPO9BN120 0402 MuRata

C55, C58 2 33pF CAP, CERM, 33pF, 50V, 5%, COG/NPO0, 0402 |CCO0402JRNPO9BN330 0402 MuRata

C56, C60 2 4.7uF CAP, TA, 4.7uF, 16V, +10%, 4Q, SMD TAJA475K016RNJ 3216-18 AVX

C59 1 1000pF CAP, CERM, 1000pF, 50V, +10%, X7R, AEC- AC0402KRX7R9BB102 0402 Yageo
Q200 Grade 1, 0402

C61, C67 2 4.7uF CAP, CERM, 4.7uF, 16V, £10%, X5R, 0603 CCO0603KRX5R7BB475 0603 Yageo

Cc64 1 47uF CAP, CERM, 47yF, 6.3V, +20%, X5R, 0603 CL10A476 MQ8QRNC 0603 Samsung

C65, C66 2 0.22uF CAP, CERM, 0.22yF, 16V, +10%, X7R, 0402 CCO0402KRX7R7BB224 0402 Yageo

C76, C77 2 1uF CAP, CERM, 1puF, 10V, £20%, X5R, 0402 CCO0402MRX5R6BB105 0402 Yageo America

D1, D2 2 40V Diode, Schottky, 40V, 0.12A, AEC-Q101, BAS40-05W,115 SOT-323 Nexperia
SOT-323

FID1, FID2, FID3 3 Fiducial mark. There is nothing to buy or mount. |Fiducial Fiducial10-30 N/A
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Table 4-1. Bill of Materials (continued)
Designator Quantity Value Description Part Number Package Reference Manufacturer
H1, H2 2 Spacer Support, Nylon 66 MAE-10 KY_MAE-10 Kang Yang
IC1, IC5 2 ESD-Protection Array for High-Speed Data TPD4EOO4DRYR DRY0006A Texas Instruments
Interfaces, 4 Channels, -40 to +85°C, 6-pin SON
(DRY), Green (RoHS and no Sb/Br)
IC2 1 Precision Micropower Shunt Voltage Reference, |LM4040C25IDCKR DCKO005A_N Texas Instruments
0.5% accuracy, 2.5V, 15ppm/°C, 15mA, -40 to
85°C, 5-pin SC70 (DCK), Green (RoHS and no
Sb/Br)
IC3 1 2.7-4V Dual In/Single Out MOSFET, 0.5A Main/ |TPS2102DBVR DBVO005A_N Texas Instruments
0.1A Aux Input, Act-Low Enable, Comm. Temp.,
DBVO0005A (SOT-23-5)
IC4, U3 2 Low-Capacitance +15kV ESD Protection Array | TPD6EO04RSER RSEO008A Texas Instruments
for High-Speed Data Interfaces, 6 Channels, -40
to +85 degC, 8-pin UQFN (RSE), Green (RoHS
and no Sb/Br)
IC6 1 500mA, Adjustable, Low Quiescent Current, TPS73533DRBT DRBO008A Texas Instruments
Low-Noise, High-PSRR, Single-Output LDO
Regulator, DRBO008A (VSON-8)
J11J3 1 Receptacle, 2.54mm, 10x2, Tin, TH NS-203-SH0135-203S- BoosterPack_40pin_J1J3 |NS-TECH
Y-2*10P(F)
J2/J4 1 Receptacle, 2.54mm, 10x2, Tin, TH NS-203-SH0135-203S- BoosterPack_40pin_J2J4 |NS-TECH
Y-2*10P(F)
J5 1 Header, 100mil, 3x1, Tin, TH NS-201- PECO3SAAN_Launchpad_|NS-TECH
SHO0385-201S-1*3P(F) 3Vv3
J6, J8, J9, J10, J11, 9 Header, 100mil, 2x1, Tin, TH NS-201- CONN_90120-0122 NS-TECH
J12, J13, J22, J23 SHO0386-201S-1*2P(F)
J7 1 Header, 100mil, 3x1, Tin, TH NS-201- PECO03SAAN_Launchpad_ |NS-TECH
SHO0385-201S-1*3P(F) 5V0
J14, J15, J24, J25 4 Header, 100mil, 3x1, Tin, TH NS-201- CONN_PEC03SAAN NS-TECH
SH0385-201S-1*3P(F)
J16 1 9 (8 + 1) Position Card Connector Secure Digital | TF CFARD 1.85H FP-693071010811_CONN |ZEGECC
— microSD™ Surface Mount, Right Angle Gold |PUSH_PUSH _SMT_MEMORY-MFG
J20 1 Header, 100mil, 4x2, Tin, TH NS-201- CONN_PEC04DAAN NS-TECH
SHO0384-201S-2*4P(F)
J101 1 Header, 2.54mm, 10x2, Tin, TH NS-201- SULLINS_PEC10DAAN NS-TECH
SHO0384-201S-2*10P(F)
J102, J103 2 Header(Shrouded), 1.27mm, 5x2, Gold, SMT FTSH-105-01-L-DV-K Samtec_FTSH-105-01-x- |Samtec
DV-K
J104, J105 2 16PIN USB C connectors in chargers TOP MUP-U20405 FP-MUP- MUP
mount type CH 1.63 and L=6.9 USB Type C U20405_USB_CONN-
connectors MFG
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Table 4-1. Bill of Materials (continued)
Designator Quantity Value Description Part Number Package Reference Manufacturer

L1 1 2.2uH Inductor, Wirewound, Ceramic, 2.2uH, 0.89A, CBC2518T2R2M CBC2518 Taiyo Yuden
0.13Q, SMD

LED1, LEDS, LED101 3 Red LED, Red, SMD LTST-C190KRKT 1111C_Red Lite-On

LED2 1 RGB LED, RGB, SMD 19-337/R6GHBHC-A01/2T | 19-337_RGB Everlight

LED102 1 Green LED, Green, SMD LTST-C190GKT LED_LTST-C190 Lite-On

MSP1 1 Mixed-Signal Microcontrollers With USB 2.0-FS |MSPM0G5187SPMR PMO0064A-MFG Texas Instruments
Interface

R1, R2, R40, R42, 6 47k RES, 47k, 5%, 0.063W, 0402 ACO0402JR-0747KL 0402 Yageo

R43, R44

R3, R23, R29, R31, 10 0 RES, 0, 5%, 0.1W, 0603 RC0603JR-070RL 0603 Yageo

R33, R35, R36, R38,

R80, R84

R4, R57, R58, R76 4 470 RES, 470, 5%, 0.063W, 0402 AC0402JR-07470RL 0402 Yageo

R5 1 220 RES, 220, 5%, 0.063W, 0402 AC0402JR-07220RL 0402 Yageo

R6, R7 2 330 RES, 330, 5%, 0.063W, 0402 AC0402JR-07330RL 0402 Yageo

R8 1 Res Thin Film 0402 100KQ 0.1% 1/16W AT0402BRD07100KL FP- Yageo
+25ppm/°C Molded SMD SMD Punched Carrier ERA-2AEB104X_0402-
T/R MFG

R12, R15, R27 3 4.7k RES, 4.7k, 5%, 0.1W, 0603 RC0603JR-074K7L 0603 Yageo

R13, R18 2 270 RES, 270, 5%, 0.063W, 0402 CRCW0402270RJINED 0402 Vishay-Dale

R16, R19 2 2.2k RES, 2.2k, 5%, 0.1W, 0603 RC0603JR-072K2L 0603 Yageo

R22, R37, R39, R41 4 0 RES, 0, 5%, 0.063W, 0402 RC0402JR-070RL 0402 Yageo America

R26 1 47k RES, 47k, 5%, 0.1W, 0603 RC0603JR-0747KL 0603 Yageo

R28, R30, R32, R34 4 22.0 RES, 22.0, 1%, 0.1W, 0603 RCO0603FR-0722RL 0603 Yageo

R45, R85 2 330k RES, 330k, 1%, 0.0625W, 0402 RC0402FR-07330KL 0402 Yageo America

R46, R64, R65, R71, 8 220k RES, 220k, 1%, 0.0625W, 0402 RCO0402FR-07220KL 0402 Yageo America

R72, R79, R82, R87

R47, R48 2 56.0k RES, 56.0k, 1%, 0.063W, AEC-Q200 Grade 0, |RK73H1ETTP5602F 0402 PANASONIC
0402

R49, R50, R86, R88 4 5.11k RES, 5.11k, 1%, 0.063W, AEC-Q200 Grade 0, |AC0402FR-075K11L 0402 Yageo
0402

R51 1.0k RES, 1.0k, 5%, 0.1W, AEC-Q200 Grade 0, 0402 |ERJ-2GEJ102X 0402 Panasonic

R52, R53, R54, R62 4 1.0k RES, 1.0k, 5%, 0.063W, 0402 ACO0402JR-071KL 0402 Yageo

R56, R61 100 RES, 100, 5%, 0.063W, AEC-Q200 Grade 0, AC0402JR-07100RL 0402 Yageo
0402, RES, 100, 5%, 0.063W, 0402

R59, R89, R90 3 10k RES, 10k, 5%, 0.063W, 0402 ACO0402JR-0710KL 0402 Yageo
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Table 4-1. Bill of Materials (continued)
Designator Quantity Value Description Part Number Package Reference Manufacturer
R60 1 4.87k RES, 4.87k, 1%, 0.063W, AEC-Q200 Grade 0, |AC0402FR-074K87L 0402 Yageo
0402
R63 1 51 RES, 51, 5%, 0.063W, AEC-Q200 Grade 0, ACO0402JR-0751RL 0402 Yageo
0402
R66, R83 2 3.30k RES, 3.30k, 1%, 0.1W, AEC-Q200 Grade O, ACO0402FR-073K3L 0402 Yageo
0402
R67 1 2.20k RES, 2.20k, 1%, 0.063W, 0402 RMCF0402FT2K20 0402 Stackpole
R68 1 6.81k RES, 6.81k, 1%, 0.063W, 0402 AC0402FR-076K81L 0402 Yageo
R69, R70 2 4.7k RES, 4.7k, 5%, 0.063W, 0402 ACO0402JR-074K7L 0402 Yageo
R73, R74, R77 3 47.0k RES, 47.0k, 1%, 0.0625W, 0402 RC0402FR-0747KL 0402 Yageo America
R75 1 820 RES, 820, 1%, 0.063W, 0402 RCO0402FR-07820RL 0402 Yageo America
S1, 82, S3 3 Switch, SPST, 0.05A, 12 VDC, SMD THBMO02-LAB SW_1188E HONGJU
T 1 -20V MOSFET, P-CH, -20V, -0.82A, SOT-323 DMG1013UW-7 SOT-323 Diodes Inc.
T2 1 45V Transistor, NPN, 45V, 0.1A, SOT-323 BC850CW,115 SOT-323 NXP Semiconductor
U1 1 Stereo Channel, 32-Bit, 192kHz, Burr-Brown PCM1809IRTER RTEO0020A-MFG Texas Instruments
Audio ADC
u2 1 Ultra-Low Noise Microphone with Differential ICS-40720 LGA_CAV-4 InvenSense
Output, LGA-4
XDS1 1 MSP432E401YTPDT, PDT0128A (TQFP-128) |MSP432E401YTPDTR PDT0128A Texas Instruments
XDS2 1 MSP430G2x52, MSP430G2x12 Mixed Signal MSP430G2452IRSA16R RSA0016B Texas Instruments
Microcontroller, RSA0016B (VQFN-16)
Y1 1 Crystal, 32.768KHz, 12.5pF, SMD X1A0001410014 Epson_FC-135 Epson
Y2 1 Crystal 40MHz +10ppm (Tol) +20ppm (Stability) |ECS-400-12-33Q-JEN-TR |FP- ECS
12pF FUND 400hm 4-Pin Mini-CSMD T/R X1E0000210179_TSX-322
5-MFG
Y3 1 Crystal, 16MHz, 8pF, SMD NX3225GA-16.000M-STD- |NDK_NX3225GA NDK
CRG-1
SH-J1 1 J101: 1-2 | Shunt, 100mil, Gold plated, Black 2228CG SNT-100-BK-G Nextron
SH-J2 1 J101: 3-4 | Shunt, 100mil, Gold plated, Black 2228CG SNT-100-BK-G Nextron
SH-J3 1 J101: 5-6 | Shunt, 100mil, Gold plated, Black 2228CG SNT-100-BK-G Nextron
SH-J4 1 J101: 7-8 Shunt, 100mil, Gold plated, Black 2228CG SNT-100-BK-G Nextron
SH-J5 1 J101: 9-10 | Shunt, 100mil, Gold plated, Black 2228CG SNT-100-BK-G Nextron
SH-J6 1 J101: 11-12 | Shunt, 100mil, Gold plated, Black 2228CG SNT-100-BK-G Nextron
SH-J7 1 J101: 12-13 | Shunt, 100mil, Gold plated, Black 2228CG SNT-100-BK-G Nextron
SH-J8 1 J101: 15-16 | Shunt, 100mil, Gold plated, Black 2228CG SNT-100-BK-G Nextron
SH-J9 1 J101: 17-18 | Shunt, 100mil, Gold plated, Black 2228CG SNT-100-BK-G Nextron
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Table 4-1. Bill of Materials (continued)
Designator Quantity Value Description Part Number Package Reference Manufacturer
SH-J10 1 J101: 19-20 | Shunt, 100mil, Gold plated, Black 2228CG SNT-100-BK-G Nextron
SH-J11 1 J8: 1-2 Shunt, 100mil, Gold plated, Black 2228CG SNT-100-BK-G Nextron
SH-J12 1 J9: 1-2 Shunt, 100mil, Gold plated, Black 2228CG SNT-100-BK-G Nextron
SH-J13 1 J10: 1-2 Shunt, 100mil, Gold plated, Black 2228CG SNT-100-BK-G Nextron
SH-J14 1 J11:1-2 Shunt, 100mil, Gold plated, Black 2228CG SNT-100-BK-G Nextron
SH-J15 1 J12:1-2 Shunt, 100mil, Gold plated, Black 2228CG SNT-100-BK-G Nextron
SH-J16 1 J13: 1-2 Shunt, 100mil, Gold plated, Black 2228CG SNT-100-BK-G Nextron
SH-J17 1 J14: 2 Shunt, 100mil, Gold plated, Black 2228CG SNT-100-BK-G Nextron
SH-J18 1 J15: 2 Shunt, 100mil, Gold plated, Black 2228CG SNT-100-BK-G Nextron
SH-J19 1 J23:1-2 Shunt, 100mil, Gold plated, Black 2228CG SNT-100-BK-G Nextron
SH-J20 1 J24:1-2 Shunt, 100mil, Gold plated, Black 2228CG SNT-100-BK-G Nextron
SH-J21 1 J25:1-2 Shunt, 100mil, Gold plated, Black 2228CG SNT-100-BK-G Nextron
SH-J22 1 J26: 1-2 Shunt, 100mil, Gold plated, Black 2228CG SNT-100-BK-G Nextron
SH-J23 1 J6: 1-2 Shunt, 100mil, Gold plated, Black 2228CG SNT-100-BK-G Nextron
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5 Additional Information

5.1 Trademarks

LaunchPad™, EnergyTrace™, Code Composer Studio™, BoosterPack™, and E2E™, and are trademarks of Texas
Instruments.

microSD™ is a trademark of SD-3C, LLC.

USB Type-C™ and USB-C™ are trademarks of USB Implementers Forum.

Arm®, Cortex®, Kiel®, and uVision® are registered trademarks of Arm Limited (or its subsidiaries or affiliates) in
the US and/or elsewhere.

IAR Embedded Workbench® is a registered trademark of IAR Systems AB.

Mac® is a registered trademark of Apple Inc.

Linux® is a registered trademark of Linus Torvalds.

All trademarks are the property of their respective owners.

6 Related Documentation
6.1 Supplemental Content
The following items are important learning materials to get started with MSPMO.

¢ MSPMO Academies
* MSPMO0-SDK Code examples
e Tl Precision Labs
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STANDARD TERMS FOR EVALUATION MODULES

Delivery: Tl delivers Tl evaluation boards, kits, or modules, including any accompanying demonstration software, components, and/or
documentation which may be provided together or separately (collectively, an “EVM” or “EVMs”) to the User (“User”) in accordance
with the terms set forth herein. User's acceptance of the EVM is expressly subject to the following terms.

11

1.2

EVMs are intended solely for product or software developers for use in a research and development setting to facilitate feasibility
evaluation, experimentation, or scientific analysis of Tl semiconductors products. EVMs have no direct function and are not
finished products. EVMs shall not be directly or indirectly assembled as a part or subassembly in any finished product. For
clarification, any software or software tools provided with the EVM (“Software”) shall not be subject to the terms and conditions
set forth herein but rather shall be subject to the applicable terms that accompany such Software

EVMs are not intended for consumer or household use. EVMs may not be sold, sublicensed, leased, rented, loaned, assigned,
or otherwise distributed for commercial purposes by Users, in whole or in part, or used in any finished product or production
system.

Limited Warranty and Related Remedies/Disclaimers:

21

2.2

2.3

These terms do not apply to Software. The warranty, if any, for Software is covered in the applicable Software License
Agreement.

Tl warrants that the TI EVM will conform to TI's published specifications for ninety (90) days after the date Tl delivers such EVM
to User. Notwithstanding the foregoing, Tl shall not be liable for a nonconforming EVM if (a) the nonconformity was caused by
neglect, misuse or mistreatment by an entity other than TI, including improper installation or testing, or for any EVMs that have
been altered or modified in any way by an entity other than TI, (b) the nonconformity resulted from User's design, specifications
or instructions for such EVMs or improper system design, or (¢) User has not paid on time. Testing and other quality control
technigues are used to the extent Tl deems necessary. Tl does not test all parameters of each EVM.
User's claims against Tl under this Section 2 are void if User fails to notify Tl of any apparent defects in the EVMs within ten (10)
business days after delivery, or of any hidden defects with ten (10) business days after the defect has been detected.

TI's sole liability shall be at its option to repair or replace EVMs that fail to conform to the warranty set forth above, or credit
User's account for such EVM. TI's liability under this warranty shall be limited to EVMs that are returned during the warranty
period to the address designated by Tl and that are determined by TI not to conform to such warranty. If Tl elects to repair or
replace such EVM, Tl shall have a reasonable time to repair such EVM or provide replacements. Repaired EVMs shall be
warranted for the remainder of the original warranty period. Replaced EVMs shall be warranted for a new full ninety (90) day
warranty period.

WARNING

Evaluation Kits are intended solely for use by technically qualified,
professional electronics experts who are familiar with the dangers
and application risks associated with handling electrical mechanical
components, systems, and subsystems.

User shall operate the Evaluation Kit within TI's recommended
guidelines and any applicable legal or environmental requirements
as well as reasonable and customary safeguards. Failure to set up

and/or operate the Evaluation Kit within TI's recommended
guidelines may result in personal injury or death or property
damage. Proper set up entails following TI's instructions for
electrical ratings of interface circuits such as input, output and
electrical loads.

NOTE:

EXPOSURE TO ELECTROSTATIC DISCHARGE (ESD) MAY CAUSE DEGREDATION OR FAILURE OF THE EVALUATION
KIT; TI RECOMMENDS STORAGE OF THE EVALUATION KIT IN A PROTECTIVE ESD BAG.
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3

Regulatory Notices:

3.1

3.2

United States
3.1.1 Notice applicable to EVMs not FCC-Approved:

FCC NOTICE: This kit is designed to allow product developers to evaluate electronic components, circuitry, or software
associated with the kit to determine whether to incorporate such items in a finished product and software developers to write
software applications for use with the end product. This kit is not a finished product and when assembled may not be resold or
otherwise marketed unless all required FCC equipment authorizations are first obtained. Operation is subject to the condition
that this product not cause harmful interference to licensed radio stations and that this product accept harmful interference.
Unless the assembled kit is designed to operate under part 15, part 18 or part 95 of this chapter, the operator of the kit must
operate under the authority of an FCC license holder or must secure an experimental authorization under part 5 of this chapter.

3.1.2 For EVMs annotated as FCC — FEDERAL COMMUNICATIONS COMMISSION Part 15 Compliant:

CAUTION

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This device may not
cause harmful interference, and (2) this device must accept any interference received, including interference that may cause
undesired operation.

Changes or modifications not expressly approved by the party responsible for compliance could void the user's authority to
operate the equipment.

FCC Interference Statement for Class A EVM devices

NOTE: This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to part 15 of
the FCC Rules. These limits are designed to provide reasonable protection against harmful interference when the equipment is
operated in a commercial environment. This equipment generates, uses, and can radiate radio frequency energy and, if not
installed and used in accordance with the instruction manual, may cause harmful interference to radio communications.
Operation of this equipment in a residential area is likely to cause harmful interference in which case the user will be required to
correct the interference at his own expense.

FCC Interference Statement for Class B EVM devices

NOTE: This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to part 15 of
the FCC Rules. These limits are designed to provide reasonable protection against harmful interference in a residential
installation. This equipment generates, uses and can radiate radio frequency energy and, if not installed and used in accordance
with the instructions, may cause harmful interference to radio communications. However, there is no guarantee that interference
will not occur in a particular installation. If this equipment does cause harmful interference to radio or television reception, which
can be determined by turning the equipment off and on, the user is encouraged to try to correct the interference by one or more
of the following measures:

« Reorient or relocate the receiving antenna.

« Increase the separation between the equipment and receiver.

« Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.
« Consult the dealer or an experienced radio/TV technician for help.

Canada
3.2.1 For EVMs issued with an Industry Canada Certificate of Conformance to RSS-210 or RSS-247
Concerning EVMs Including Radio Transmitters:
This device complies with Industry Canada license-exempt RSSs. Operation is subject to the following two conditions:

(1) this device may not cause interference, and (2) this device must accept any interference, including interference that may
cause undesired operation of the device.

Concernant les EVMs avec appareils radio:

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts de licence. L'exploitation
est autorisée aux deux conditions suivantes: (1) I'appareil ne doit pas produire de brouillage, et (2) l'utilisateur de I'appareil doit
accepter tout brouillage radioélectrique subi, méme si le brouillage est susceptible d'en compromettre le fonctionnement.

Concerning EVMs Including Detachable Antennas:

Under Industry Canada regulations, this radio transmitter may only operate using an antenna of a type and maximum (or lesser)
gain approved for the transmitter by Industry Canada. To reduce potential radio interference to other users, the antenna type
and its gain should be so chosen that the equivalent isotropically radiated power (e.i.r.p.) is not more than that necessary for
successful communication. This radio transmitter has been approved by Industry Canada to operate with the antenna types
listed in the user guide with the maximum permissible gain and required antenna impedance for each antenna type indicated.
Antenna types not included in this list, having a gain greater than the maximum gain indicated for that type, are strictly prohibited
for use with this device.
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3.3

Concernant les EVMs avec antennes détachables

Conformément a la réglementation d'Industrie Canada, le présent émetteur radio peut fonctionner avec une antenne d'un type et

d'un gain maximal (ou inférieur) approuvé pour I'émetteur par Industrie Canada. Dans le but de réduire les risques de brouillage

radioélectrique a l'intention des autres utilisateurs, il faut choisir le type d'antenne et son gain de sorte que la puissance isotrope

rayonnée équivalente (p.i.r.e.) ne dépasse pas lintensité nécessaire a I'établissement d'une communication satisfaisante. Le

présent émetteur radio a été approuvé par Industrie Canada pour fonctionner avec les types d'antenne énumérés dans le

manuel d'usage et ayant un gain admissible maximal et I'impédance requise pour chaque type d'antenne. Les types d'antenne

non inclus dans cette liste, ou dont le gain est supérieur au gain maximal indiqué, sont strictement interdits pour I'exploitation de

I'émetteur

Japan

3.3.1 Notice for EVMs delivered in Japan: Please see http://www.tij.co.jp/Isds/ti_ja/general/eStore/notice_01.page HZAEMAIC
BAThBEAETY M, R—RIZDOVTRE, ROEZHEZEBIEEL,
https://www.ti.com/ja-jp/legal/notice-for-evaluation-kits-delivered-in-japan.html

3.3.2 Notice for Users of EVMs Considered “Radio Frequency Products” in Japan: EVMs entering Japan may not be certified
by Tl as conforming to Technical Regulations of Radio Law of Japan.

If User uses EVMs in Japan, not certified to Technical Regulations of Radio Law of Japan, User is required to follow the
instructions set forth by Radio Law of Japan, which includes, but is not limited to, the instructions below with respect to EVMs
(which for the avoidance of doubt are stated strictly for convenience and should be verified by User):

1. Use EVMs in a shielded room or any other test facility as defined in the notification #173 issued by Ministry of Internal
Affairs and Communications on March 28, 2006, based on Sub-section 1.1 of Article 6 of the Ministry’s Rule for
Enforcement of Radio Law of Japan,

2. Use EVMs only after User obtains the license of Test Radio Station as provided in Radio Law of Japan with respect to
EVMs, or

3. Use of EVMs only after User obtains the Technical Regulations Conformity Certification as provided in Radio Law of Japan
with respect to EVMs. Also, do not transfer EVMs, unless User gives the same notice above to the transferee. Please note
that if User does not follow the instructions above, User will be subject to penalties of Radio Law of Japan.

[BRERZEEITHIHRBORAFTY FESEVICEIBOIESE] BRTY NORICEEMEEBSGTERAZRZTT

WBEVWEDABYET, BEMERIHZZHTTVEVEOOIFALCEBL TR, BREAEFOLD, UTOVThAID

BEZH > TVEEKMBENGHWERTOTIEESLEE L,

1. ?f%bfﬁﬁﬂﬂﬁ6§%llﬁﬁl%tgﬁ<5F55218$3H28I3$’37T§‘é‘%ﬂ'_\$173%'6i&)Bht%ﬁﬂé‘i%wﬁﬁﬁﬁﬁ‘ﬁiﬁﬁﬁ

2. RRROKFEMERIFEAVEEL,

3. HMEEBHAMPHEMBEIEAVEEL,

BE, AEAE. RO TCHEACHLEOTOER) Z2FEL. BEACEALZVRY, BE, BETERZVEOELET,
tiRZEBFEFEVEERE. EREDCARNIERAEC ARSI H2 L Z2IERB<LEEV, BETHFYR

PAYNX Y HA LM

REBHMEXEHMBCOTE24&E 15

EHBE=HEIL

3.3.3 Notice for EVMs for Power Line Communication: Please see http://www.tij.co.jp/Isds/ti_ja/general/eStore/notice_02.page

BENBRMERBEEIC OV TORERFY NESFEVICEZBOEESEIIOVTE, ROEZHrEIEBLLEE
L, https://www.ti.com/ja-jp/legal/notice-for-evaluation-kits-for-power-line-communication.html

3.4 European Union

3.4.1 For EVMs subject to EU Directive 2014/30/EU (Electromagnetic Compatibility Directive):

This is a class A product intended for use in environments other than domestic environments that are connected to a
low-voltage power-supply network that supplies buildings used for domestic purposes. In a domestic environment this
product may cause radio interference in which case the user may be required to take adequate measures.
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4 EVM Use Restrictions and Warnings:

4.1 EVMS ARE NOT FOR USE IN FUNCTIONAL SAFETY AND/OR SAFETY CRITICAL EVALUATIONS, INCLUDING BUT NOT
LIMITED TO EVALUATIONS OF LIFE SUPPORT APPLICATIONS.

4.2 User must read and apply the user guide and other available documentation provided by TI regarding the EVM prior to handling
or using the EVM, including without limitation any warning or restriction notices. The notices contain important safety information
related to, for example, temperatures and voltages.

4.3 Safety-Related Warnings and Restrictions:

4.3.1 User shall operate the EVM within TI's recommended specifications and environmental considerations stated in the user
guide, other available documentation provided by TI, and any other applicable requirements and employ reasonable and
customary safeguards. Exceeding the specified performance ratings and specifications (including but not limited to input
and output voltage, current, power, and environmental ranges) for the EVM may cause personal injury or death, or
property damage. If there are questions concerning performance ratings and specifications, User should contact a Tl
field representative prior to connecting interface electronics including input power and intended loads. Any loads applied
outside of the specified output range may also result in unintended and/or inaccurate operation and/or possible
permanent damage to the EVM and/or interface electronics. Please consult the EVM user guide prior to connecting any
load to the EVM output. If there is uncertainty as to the load specification, please contact a Tl field representative.
During normal operation, even with the inputs and outputs kept within the specified allowable ranges, some circuit
components may have elevated case temperatures. These components include but are not limited to linear regulators,
switching transistors, pass transistors, current sense resistors, and heat sinks, which can be identified using the
information in the associated documentation. When working with the EVM, please be aware that the EVM may become
very warm.

4.3.2 EVMs are intended solely for use by technically qualified, professional electronics experts who are familiar with the
dangers and application risks associated with handling electrical mechanical components, systems, and subsystems.
User assumes all responsibility and liability for proper and safe handling and use of the EVM by User or its employees,
affiliates, contractors or designees. User assumes all responsibility and liability to ensure that any interfaces (electronic
and/or mechanical) between the EVM and any human body are designed with suitable isolation and means to safely
limit accessible leakage currents to minimize the risk of electrical shock hazard. User assumes all responsibility and
liability for any improper or unsafe handling or use of the EVM by User or its employees, affiliates, contractors or
designees.

4.4 User assumes all responsibility and liability to determine whether the EVM is subject to any applicable international, federal,
state, or local laws and regulations related to User's handling and use of the EVM and, if applicable, User assumes all
responsibility and liability for compliance in all respects with such laws and regulations. User assumes all responsibility and
liability for proper disposal and recycling of the EVM consistent with all applicable international, federal, state, and local
requirements.

5. Accuracy of Information: To the extent Tl provides information on the availability and function of EVMs, Tl attempts to be as accurate
as possible. However, Tl does not warrant the accuracy of EVM descriptions, EVM availability or other information on its websites as
accurate, complete, reliable, current, or error-free.

6. Disclaimers:

6.1 EXCEPT AS SET FORTH ABOVE, EVMS AND ANY MATERIALS PROVIDED WITH THE EVM (INCLUDING, BUT NOT
LIMITED TO, REFERENCE DESIGNS AND THE DESIGN OF THE EVM ITSELF) ARE PROVIDED "AS IS" AND "WITH ALL
FAULTS." Tl DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, REGARDING SUCH ITEMS, INCLUDING BUT
NOT LIMITED TO ANY EPIDEMIC FAILURE WARRANTY OR IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF ANY THIRD PARTY PATENTS, COPYRIGHTS, TRADE
SECRETS OR OTHER INTELLECTUAL PROPERTY RIGHTS.

6.2 EXCEPT FOR THE LIMITED RIGHT TO USE THE EVM SET FORTH HEREIN, NOTHING IN THESE TERMS SHALL BE
CONSTRUED AS GRANTING OR CONFERRING ANY RIGHTS BY LICENSE, PATENT, OR ANY OTHER INDUSTRIAL OR
INTELLECTUAL PROPERTY RIGHT OF TI, ITS SUPPLIERS/LICENSORS OR ANY OTHER THIRD PARTY, TO USE THE
EVM IN ANY FINISHED END-USER OR READY-TO-USE FINAL PRODUCT, OR FOR ANY INVENTION, DISCOVERY OR
IMPROVEMENT, REGARDLESS OF WHEN MADE, CONCEIVED OR ACQUIRED.

7. USER'S INDEMNITY OBLIGATIONS AND REPRESENTATIONS. USER WILL DEFEND, INDEMNIFY AND HOLD TI, ITS
LICENSORS AND THEIR REPRESENTATIVES HARMLESS FROM AND AGAINST ANY AND ALL CLAIMS, DAMAGES, LOSSES,
EXPENSES, COSTS AND LIABILITIES (COLLECTIVELY, "CLAIMS") ARISING OUT OF OR IN CONNECTION WITH ANY
HANDLING OR USE OF THE EVM THAT IS NOT IN ACCORDANCE WITH THESE TERMS. THIS OBLIGATION SHALL APPLY
WHETHER CLAIMS ARISE UNDER STATUTE, REGULATION, OR THE LAW OF TORT, CONTRACT OR ANY OTHER LEGAL
THEORY, AND EVEN IF THE EVM FAILS TO PERFORM AS DESCRIBED OR EXPECTED.
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8.

10.

Limitations on Damages and Liability:

8.1

8.2

General Limitations. IN NO EVENT SHALL Tl BE LIABLE FOR ANY SPECIAL, COLLATERAL, INDIRECT, PUNITIVE,
INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES IN CONNECTION WITH OR ARISING OUT OF THESE
TERMS OR THE USE OF THE EVMS , REGARDLESS OF WHETHER Tl HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES. EXCLUDED DAMAGES INCLUDE, BUT ARE NOT LIMITED TO, COST OF REMOVAL OR
REINSTALLATION, ANCILLARY COSTS TO THE PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES, RETESTING,
OUTSIDE COMPUTER TIME, LABOR COSTS, LOSS OF GOODWILL, LOSS OF PROFITS, LOSS OF SAVINGS, LOSS OF
USE, LOSS OF DATA, OR BUSINESS INTERRUPTION. NO CLAIM, SUIT OR ACTION SHALL BE BROUGHT AGAINST TI
MORE THAN TWELVE (12) MONTHS AFTER THE EVENT THAT GAVE RISE TO THE CAUSE OF ACTION HAS
OCCURRED.

Specific Limitations. IN NO EVENT SHALL TI'S AGGREGATE LIABILITY FROM ANY USE OF AN EVM PROVIDED
HEREUNDER, INCLUDING FROM ANY WARRANTY, INDEMITY OR OTHER OBLIGATION ARISING OUT OF OR IN
CONNECTION WITH THESE TERMS, , EXCEED THE TOTAL AMOUNT PAID TO Tl BY USER FOR THE PARTICULAR
EVM(S) AT ISSUE DURING THE PRIOR TWELVE (12) MONTHS WITH RESPECT TO WHICH LOSSES OR DAMAGES ARE
CLAIMED. THE EXISTENCE OF MORE THAN ONE CLAIM SHALL NOT ENLARGE OR EXTEND THIS LIMIT.

Return Policy. Except as otherwise provided, Tl does not offer any refunds, returns, or exchanges. Furthermore, no return of EVM(s)

will be accepted if the package has been opened and no return of the EVM(s) will be accepted if they are damaged or otherwise not in
a resalable condition. If User feels it has been incorrectly charged for the EVM(s) it ordered or that delivery violates the applicable
order, User should contact TI. All refunds will be made in full within thirty (30) working days from the return of the components(s),
excluding any postage or packaging costs.

Governing Law: These terms and conditions shall be governed by and interpreted in accordance with the laws of the State of Texas,
without reference to conflict-of-laws principles. User agrees that non-exclusive jurisdiction for any dispute arising out of or relating to
these terms and conditions lies within courts located in the State of Texas and consents to venue in Dallas County, Texas.
Notwithstanding the foregoing, any judgment may be enforced in any United States or foreign court, and Tl may seek injunctive relief
in any United States or foreign court.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2023, Texas Instruments Incorporated
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.

Copyright © 2025, Texas Instruments Incorporated
Last updated 10/2025
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